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CLAIMS 



[Claim(s)] 

[Claim 1]Two apertures from which a puncturing cross-section area respectively corresponding 
to [ being characterized by comprising the following ] each aforementioned air areole differs in a 
front face of said case are both provided, Call device casing structure setting up a puncturing 
cross-section area of each aforementioned aperture so that three resonance peaks produced in 
a sound pressure frequency response of pronunciation from said pronouncing device may make 
the maximum a sound pressure level in a predetermined frequency range. 
A case. 

A pronouncing device attached to a front face of said case. 

It has an air chamber provided behind said pronouncing device inside said case, said air chamber 
is separated, and they are two air areole. 

[Claim 2]Two apertures with a puncturing cross-section area equal to a front face of said case 
respectively corresponding to [ being characterized by comprising the following ] each 
aforementioned air areole are both provided, Call device casing structure setting up capacity of 
each aforementioned air areole so that three resonance peaks produced in a sound pressure 
frequency response of pronunciation from said pronouncing device may make the maximum a 
sound pressure level in a predetermined frequency range. 
A case. 

A pronouncing device attached to a front face of said case. 

Two air areole which are provided with an air chamber provided behind said pronouncing device 
inside said case, and separate said air chamber and from which capacity differs. 

[Claim 3]Both, a puncturing cross-section area respectively corresponding to [ being 
characterized by comprising the following ] each aforementioned air areole is equal to a front 
face of said case, and an aperture which is two pieces from which the depth of puncturing differs 
is provided, Call device casing structure setting up the depth of each aforementioned aperture 
so that three resonance peaks produced in a sound pressure frequency response of 
pronunciation from said pronouncing device may make the maximum a sound pressure level in a 
predetermined frequency range. 
A case. 

A pronouncing device attached to a front face of said case. 

It has an air chamber provided behind said pronouncing device inside said case, said air chamber 
is separated, and they are two air areole. 

[Claim 4]Claims 1 and 2 which set up mass of said vibrating membrane so that three resonance 
peaks which are provided with vibrating membrane with which said aperture was equipped, and 
are produced in a sound pressure frequency response of pronunciation from said pronouncing 
device may make the maximum a sound pressure level in a predetermined frequency range, and 
are characterized by things, or call device casing structure given in three. 

[Claim 5]It has a diaphragm with which said aperture was equipped via an elastic body, Claims 1 
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and 2 which set up the elasticity of said elastic body, and mass of said diaphragm so that three 
resonance peaks produced in a sound pressure frequency response of pronunciation from said 
pronouncing device may make the maximum a sound pressure level in a predetermined frequency 
range, and are characterized by things, or call device casing structure given in three. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the call device casing structure of the call device 

with which it was equipped with the pronouncing device. 

[0002] 

[Description of the Prior Art]ConventionalIy, there are call devices, such as an interphone by 
which it was equipped with pronouncing devices, such as a loudspeaker. This call device is 
provided with the air chamber 3 provided behind the case 1 attached to the clamp face 1 1, the 
dynamic speaker 2 as a pronouncing device attached to the front face of the case 1, and the 
dynamic speaker 2 of case 1 inside as shown in drawing 10 . 

[0003]As the equivalent model of this call device is shown in drawing 12 , it is expressed with the 
vibration system of 1 flexibility, and the sum of the mass of the cone diaphragm of the dynamic 
speaker 2 and the air before and behind that and k 1 show the spring constant of the conducted 

type loudspeaker 2 of current, and, as for k 2 , m Q shows the spring constant of the air spring of 

the air chamber 3. Here, as the sound pressure frequency characteristic of this call device is 
shown in drawing 1 1 , frequency f Q has one resonance peak and sound pressure is falling rapidly 

in the frequency range below frequency f Q . At this time, it is called lowest resonance frequency 

and frequency f Q is = [ f Q ] (1/2pi) and {(kj+kg) /m Q } 1/2 ... (1) 
It is come out and expressed. 

[0004]As shown in an upper type, lowest-resonance-frequency f Q is determined by mass m Q and 

spring constant k^ and k 2 - 

[0005] 

[Problem(s) to be Solved by the Invention] Generally, in the call device used for an interphone 
etc., since the capacity of an air chamber is small, spring constant k 2 of an air chamber becomes 

large. Therefore, lowest-resonance-frequency f Q becomes high from a formula (1). By the way, in 

the frequency range below lowest-resonance-frequency f Q , in order for sound pressure to fall 

rapidly, when lowest-resonance-frequency f Q became high, there was a problem that sound 

pressure fell as a whole. 

[0006]In view of the above-mentioned problem, it succeeds in this invention, and an object of an 
invention of claims 1 thru/or 5 is to provide the call device casing structure which makes a 
sound pressure level the maximum in a predetermined frequency range. 
[0007] 

[Means for Solving the Probiem]While an invention of claim 1 is provided with an air chamber 
provided behind a case, a pronouncing device attached to a front face of a case, and a 
pronouncing device inside a case to achieve the above objects, separating an air chamber and 
providing two air areole, Two apertures from which a puncturing cross-section area respectively 
corresponding to each air areole differs in a front face of a case are provided, Since a puncturing 
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cross-section area of each aperture is set up so that three resonance peaks produced in a 
sound pressure frequency response of pronunciation from a pronouncing device may make the 
maximum a sound pressure level in a predetermined frequency range, three resonance peaks can 
be adjusted by changing a puncturing cross-section area of each aperture. 

[0008]While providing two air areole which an invention of claim 2 is provided with an air chamber 
provided behind a case, a pronouncing device attached to a front face of a case, and a 
pronouncing device inside a case, and separate an air chamber and from which capacity differs, 
Two apertures with a puncturing cross-section area equal to a front face of a case respectively 
corresponding to each air areole are provided, Since capacity of each air areole is set up so that 
three resonance peaks produced in a sound pressure frequency response of pronunciation from 
a pronouncing device may make the maximum a sound pressure level in a predetermined 
frequency range, three resonance peaks can be adjusted by changing capacity of each air areole. 

[0009]While an invention of claim 3 is provided with an air chamber provided behind a case, a 
pronouncing device attached to a front face of a case, and a pronouncing device inside a case, 
separating an air chamber and providing two air areole, A puncturing cross-section area 
respectively corresponding to each air areole is equal to a front face of a case, and an aperture 
which is two pieces from which the depth of puncturing differs is provided, Since the depth of 
each aperture is set up so that three resonance peaks produced in a sound pressure frequency 
response of pronunciation from a pronouncing device may make the maximum a sound pressure 
level in a predetermined frequency range, three resonance peaks can be adjusted by changing 
the depth of each aperture. 

[0010]An invention of claim 4 is provided with vibrating membrane with which an aperture was 
equipped in claims 1 and 2 or an invention of 3, Since mass of vibrating membrane is set up so 
that three resonance peaks produced in a sound pressure frequency response of pronunciation 
from a pronouncing device may make the maximum a sound pressure level in a predetermined 
frequency range, three resonance peaks can be adjusted by changing mass of vibrating 
membrane. Since vibrating membrane closes an aperture, invasion of a foreign matter from an 
aperture to an inside of a case can be prevented. 

[001 1]An invention of claim 5 is provided with a diaphragm with which an aperture was equipped 
via an elastic body in claims 1 and 2 or an invention of 3, Since the elasticity of an elastic body 
and mass of a diaphragm are set up so that three resonance peaks produced in a sound pressure 
frequency response of pronunciation from a pronouncing device may make the maximum a sound 
pressure level in a predetermined frequency range, Three resonance peaks can be adjusted by 
changing the elasticity of an elastic body, and mass of a diaphragm. Since a diaphragm closes an 
aperture, invasion of a foreign matter from an aperture to an inside of a case can be prevented. 
[0012] 

[Embodiment of the Invention]An embodiment of the invention is described with reference to 
drawings. 

(Embodiment 1) The call device casing structure of this embodiment is provided with the 
following. 

The case 1 attached to the clamp face 1 1 as shown in drawing 1 . 

The dynamic speaker 2 as a pronouncing device attached to the front face of the case 1 . 
The air chamber 3 provided behind the pronouncing device 2 of case 1 inside. 
The 1st and 2nd apertures 5 and 6 punctured by the 1st and 2nd air areole 4a and 4b formed by 
the partition part 7 separating the air chamber 3, and the front face of the case 1 corresponding 
to the 1st and 2nd air areole 4a and 4b, respectively. 

[0013]For example, as for the dynamic speaker 2, the mass of vibration system is set to 0.56 (g), 
in 5247 (N/m) and an effective drive diameter, a spring constant becomes 46 (mm), and the Q 

factor has become 4. Both the capacity of the 1 st and 2nd air areole 4a and 4b is 352000 (mm 3 ), 
the 1st aperture 5 serves as puncturing of the diameter 5 (mm) and the depth 5 (mm), the 2nd 
aperture 6 serves as puncturing of the diameter 10 (mm) and the depth 5 (mm), and both 



http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.i... 2009/02/06 



JP,09-200884,A [DETAILED DESCRIPTION] 



3/6 ^— v 



puncturing cross-section areas differ. 

[0014]ln resonance frequency, about the ratio of the energy of vibration system, and the energy 
per [ which is given from the outside in order to maintain fixed amplitude ] cycle, 2pi double, it is 
the value carried out and a Q factor is the quantity showing the sharpness of resonance of 
vibration system. By the way, the vibration system model of this call device casing structure, As 
shown in drawing 3 , it is expressed by the vibration system model of 3 flexibility, and m Q The sum 

of the mass of the cone diaphragm of the dynamic speaker 2, and the air before and behind that, 
As for m 1 and m 2 , the spring constant of the dynamic speaker 2, k 21 , and k 22 of the mass of the 

1st and 2nd apertures 5 and 6 and k-j are the spring constants of the air spring of the 1st and 

2nd air areole 4a and 4b. 

[0015]The numerical computation result of the sound pressure frequency characteristic of this 
vibration system model has three resonance peaks (C of drawing 2 , D, E), as shown in B of 
drawing 2 . The 1st resonance peak (E of drawing 2) is determined by lowest-resonance- 
frequency f Q . The 2nd and 3rd resonance peaks (C of drawing 2 , D) are generated by helmholtz 

resonance of the 1st and 2nd apertures 5 and 6, and the resonance frequency fj and f 2 are 

expressed with a formula (2) and a formula (3). 
[0016] 

f^Cc^pi) -(S/V^) 172 ... (2) 
f 2 =(c/2pi) -(S 2 /V 2 L 2 ) 1/2 ... (3) 

Here, as for the capacity of the 1st and 2nd air areole 4a and 4b, S 1f and S 2 , the depth of the 

1st and 2nd apertures 5 and 6 and c of the puncturing cross-section area of the 1st and 2nd 
apertures 5 and 6, L^, and l_ 2 are [ V 1 and V 2 ] acoustic velocity. 

[0017]Resonance frequency fj of the 2nd and 3rd resonance peaks (C of drawing 2 , D) and f 2 

can be adjusted from a formula (2) and a formula (3) by changing puncturing cross-section area 
S 1 of the 1st and 2nd apertures 5 and 6, and S 2 . Therefore, by below lowest-resonance- 
frequency f Q carrying out resonance frequency f 1 of the 2nd and 3rd resonance peak (C of 
drawing 2 , D), and f 2 , As compared with the sound pressure frequency characteristic (A of 

drawing 2 ) of the conventional call device casing structure, a sound pressure level can be made 
into the maximum in a predetermined frequency range. 

[0018]In the KOKUSAI DENSHIN DENWA standard, if the RLR level showing the telephone call 
loss about the pronunciation of a call device is specified and the call device casing structure of 
this embodiment is evaluated using a RLR level, as compared with the conventional casing 
structure, 1 .48 (dB) reduction of the RLR level can be carried out. 

(Embodiment 2) The call device casing structure of this embodiment is provided with the 
following. 

The 1 st and 2nd air areole 4a and 4b from which the capacity formed by the partition part 7 
separating the air chamber 3 differs as shown in drawing 4 . 

The 1st and 2nd apertures 5 and 6 with an equal puncturing cross-section area punctured by 
the front face of the case 1 corresponding to the 1st and 2nd air areole 4a and 4b, respectively. 
For example, as for the dynamic speaker 2, the mass of vibration system is set to 0.56 (g), in 
5247 (N/m) and an effective drive diameter, a spring constant becomes 46 (mm), and the Q 
factor has become 4. The capacity of the 1st and 2nd air areole 4a and 4b differs, and the 
capacity of 176000 (mm 3 ) and the 2nd air areole 4b of the capacity of the 1st air areole 4a is 

88000 (mm 3 ). The 1st and 2nd apertures 5 and 6 are [ both ] puncturing of the diameter 5 (mm) 
and the depth 5 (mm). 

[0019]The vibration system model of this call device casing structure is expressed by the 
vibration system model of 3 flexibility like Embodiment 1 ( drawing 3 ). The numerical computation 
result of the sound pressure frequency characteristic of this embodiment has three resonance 
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peaks (C of drawing 5 , D, E), as shown in B of drawing 5 . Here, resonance frequency fj of the 
2nd and 3rd resonance peak (C of drawing 5, D) and f 2 can be adjusted from a formula (2) and a 
formula (3) by changing the 1st and capacity V 1 of the 2nd air areole 4a and 4b, and V 2 . 
Therefore, by below lowest-resonance-frequency f Q carrying out resonance frequency ^ of the 
2nd and 3rd resonance peak (C of drawing 5 , D), and f 2 , As compared with the sound pressure 
frequency characteristic (A of drawing 5 ) of the conventional call device casing structure, a 
sound pressure level can be made into the maximum in a predetermined frequency range. As 
compared with the conventional casing structure, 0.90 (dB) reduction can be carried out also 
with a RLR level. 

[0020]Since the 1st and 2nd air chambers 4a and 4b, the 1st and 2nd apertures 5, call device 
casing structures other than six, and a vibration system model are the same as that of 
Embodiment 1 , the explanation is omitted. 

(Embodiment 3) The call device casing structure of this embodiment is provided with the 
following. 

The 1st and 2nd air areole 4a and 4b whose capacity formed by the partition part 7 separating 
the air chamber 3 is equal as shown in drawing 6 . 

The 1st and 2nd apertures 5 and 6 from which the puncturing cross-section area punctured by 
the front face of the case 1 corresponding to the 1st and 2nd air areole 4a and 4b, respectively 
is equal, and the depth differs. 

In the mass of vibration system, 0.56 (g) and a spring constant the dynamic speaker 2 For 
example, 5247 (N/m), An effective drive diameter is 46 (mm), a Q factor is 4, and, as for both the 
capacity of the 1st and 2nd air areole 4a and 4b, puncturing of the diameter 5 (mm) and the 

depth 5 (mm) and the 2nd aperture 6 of 352000 (mm 3 ) and the 1st aperture 5 are puncturing of 
the diameter 5 (mm) and the depth 10 (mm). 

[0021]The vibration system model of the call device casing structure of this embodiment is 
expressed by the vibration system model of 3 flexibility like Embodiment 1 ( drawing 3 ). The 
numerical computation result of the sound pressure frequency characteristic of this embodiment 
has three resonance peaks (C of drawing 7 , D, E), as shown in B of drawing 7 . Resonance 
frequency fj of the 2nd and 3rd resonance peak (C of drawing 7 , D) and f 2 can be adjusted from 
a formula (2) and a formula (3) by changing depth L 1 of the 1 st and 2nd apertures 5 and 6, and 
L 2 . Therefore, by below lowest-resonance-frequency f Q carrying out resonance frequency f ^ of 
the 2nd and 3rd resonance peak (C of drawing 7 , D), and f 2 , As compared with the sound 

pressure frequency characteristic (A of drawing 7 ) of the conventional call device casing 
structure, a sound pressure level can be made into the maximum in a predetermined frequency 
range. About a RLR level, 0.91 (dB) reduction can be carried out as compared with the 
conventional casing structure. 

[0022]Since the 1st and 2nd apertures 5, call device casing structures other than six, and a 
vibration system model are the same as that of Embodiment 1, the explanation is omitted. 
(Embodiment 4) As the call device casing structure of this embodiment is shown in drawing 8 (a) 
and (b), the 1st and 2nd apertures 5 and 6 are equipped with the vibrating membrane 8, such as 
plastic sheeting, a rubber sheet, and cloth, respectively. 

[0023]Here, as the vibration system model of this call device casing structure is shown in 
drawing 3, it is expressed by the vibration system model of 3 flexibility, but the mass of the 
vibrating membrane 8 is added to mass m t of the 1st and 2nd apertures 5 and 6, and m 2 . The 

effect same with changing puncturing cross-section area S.J of the 1st and 2nd apertures 5 and 

6 and S £ is acquired by changing mass m 1 and m 2 . Therefore, since three resonance peaks 

produced in the sound pressure frequency response of the pronunciation of the dynamic speaker 
2 by changing the mass of the vibrating membrane 8 can be adjusted, a sound pressure level can 
be made into the maximum in a predetermined frequency range. 

[0024]Since the vibrating membrane 8 closes the 1st and 2nd apertures 5 and 6, invasion of 
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foreign matters, such as water from the 1st and 2nd apertures 5 and 6 to case 1 inside, can be 
prevented. Since call device casing structure and its vibration system model other than vibrating 
membrane 8 are the same as that of Embodiment 1, the explanation is omitted. It cannot be 
overemphasized that this embodiment may be applied to Embodiment 2 or the call device casing 
structure of 3. 

(Embodiment 5) As the call device casing structure of this embodiment is shown in drawing 9 (a) 
and (b), the 1st and 2nd apertures 5 and 6 are equipped with the diaphragm 10 via the elastic 
body 9, respectively. 

[0025]The vibration system model of this call device casing structure is expressed by the 
vibration system model of 3 flexibility as shown in drawing 3 , but here. While the mass of the 
diaphragm 10 is added to mass m 1 of the 1st and 2nd apertures 5 and 6, and m 2 , the spring 

constant of the elastic body 9 is added to the 1 st and spring constant k 21 of the air spring of the 

2nd air areole 4a and 4b, and k 22 - The effect same with changing puncturing cross-section area 

S^ of the 1st and 2nd apertures 5 and 6 and S 2 is acquired by changing mass m^, m 2 and spring 

constant k 2 ^, and k 22 . Therefore, since three resonance peaks produced in the sound pressure 

frequency response of the pronunciation of the dynamic speaker 2 by changing the mass of the 
diaphragm 10 and the elasticity of the elastic body 9 can be adjusted, a sound pressure level can 
be made into the maximum in a predetermined frequency range. 

[0026]Since the diaphragm 10 closes the 1st and 2nd apertures 5 and 6, invasion of foreign 
matters, such as water from the 1 st and 2nd apertures 5 and 6 to case 1 inside, can be 
prevented. Since call device casing structures and vibration system models other than elastic 
body 9 and diaphragm 10 are the same as that of Embodiment 1, the explanation is omitted. It 
cannot be overemphasized that this embodiment may be applied to Embodiment 2 or the call 
device casing structure of 3. 
[0027] 

[Effect of the Invention]While the invention of claim 1 is provided with the air chamber provided 
behind the case, the pronouncing device attached to the front face of the case, and the 
pronouncing device inside a case to achieve the above objects, separating an air chamber and 
providing two air areole, Two apertures from which the puncturing cross-section area 
respectively corresponding to each air areole differs in the front face of a case are provided, By 
having set up the puncturing cross-section area of each aperture so that three resonance peaks 
produced in the sound pressure frequency response of the pronunciation from a pronouncing 
device may make the maximum the sound pressure level in a predetermined frequency range, 
and changing the puncturing cross-section area of each aperture, Since three resonance peaks 
can be adjusted, it is effective in the sound pressure level in a predetermined frequency range 
being made to the maximum. 

[0028]While providing two air areole which the invention of claim 2 is provided with the air 
chamber provided behind the case, the pronouncing device attached to the front face of the 
case, and the pronouncing device inside a case, and separate an air chamber and from which 
capacity differs, Two apertures with a puncturing cross-section area equal to the front face of a 
case respectively corresponding to each air areole are provided, By having set up the capacity of 
each air areole so that three resonance peaks produced in the sound pressure frequency 
response of the pronunciation from a pronouncing device may make the maximum the sound 
pressure level in a predetermined frequency range, and changing the capacity of each air areole, 
Since three resonance peaks can be adjusted, it is effective in the ability to make the sound 
pressure level in a predetermined frequency range into the maximum. 

[0029]While the invention of claim 3 is provided with the air chamber provided behind the case, 
the pronouncing device attached to the front face of the case, and the pronouncing device inside 
a case, separating an air chamber and providing two air areole, The puncturing cross-section 
area respectively corresponding to each air areole is equal to the front face of a case, and the 
aperture which is two pieces from which the depth of puncturing differs is provided, By having 
set up the depth of each aperture so that three resonance peaks produced in the sound 
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pressure frequency response of the pronunciation from a pronouncing device may make the 
maximum the sound pressure level in a predetermined frequency range, and changing the depth 
of each aperture, Since three resonance peaks can be adjusted, it is effective in the sound 
pressure level in a predetermined frequency range being made to the maximum. 
[0030]The invention of claim 4 was provided with the vibrating membrane with which the 
aperture was equipped, and the mass of vibrating membrane is set up so that three resonance 
peaks produced in the sound pressure frequency response of the pronunciation from a 
pronouncing device may make the maximum the sound pressure level in a predetermined 
frequency range.Since three resonance peaks can be adjusted by changing the mass of vibrating 
membrane, it is effective in a sound pressure level being made to the maximum in a 
predetermined frequency range. 

[0031]The invention of claim 5 is provided with the diaphragm with which the aperture was 
equipped via the elastic body, The elasticity of an elastic body and the mass of a diaphragm are 
set up so that three resonance peaks produced in the sound pressure frequency response of the 
pronunciation from a pronouncing device may make the maximum the sound pressure level in a 
predetermined frequency range, Since three resonance peaks can be adjusted by changing the 
elasticity of an elastic body, and the mass of a diaphragm, it is effective in the ability to make a 
sound pressure level into the maximum in a predetermined frequency range. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view showing the call device casing structure of Embodiment 1 . 
[Drawing 2] It is a figure showing the relation between frequency same as the above and a sound 
pressure level. 

[Drawing 3] It is a figure showing a vibration system model same as the above. 
[Drawing 4] lt is a sectional view showing the call device casing structure of Embodiment 2. 
[Drawing 5] It is a figure showing the relation between frequency same as the above and a sound 
pressure level. 

[Drawing 6] lt is a sectional view showing the call device casing structure of Embodiment 3. 
[Drawing 7] It is a figure showing the relation between frequency same as the above and a sound 
pressure level. 

[Drawing 8] The call device casing structure of Embodiment 4 is shown, (a) is a sectional view 
and (b) is an important section enlarged drawing. 

[Drawing 9] The call device casing structure of Embodiment 5 is shown, (a) is a sectional view 
and (b) is an important section enlarged drawing. 

[Drawing 10] It is a sectional view showing the conventional call device casing structure. 
[Drawing 1 1] It is a figure showing the relation between frequency same as the above and a 
sound pressure level. 

[Drawing 12] It is a figure showing a vibration system model same as the above. 
[Description of Notations] 

1 Case 

2 Dynamic speaker 

3 Air chamber 
4a 1 st air areole 
4b 2nd air areole 

5 The 1 st aperture 

6 The 2nd aperture 

7 Partition part 



[Translation done.] 
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[Drawing 6] 
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[Drawing 10] 
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[Drawing 11] 
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